Somatostatin and dopamine-somatostatin multiple ligands directed towards somatostatin and dopamine receptors in pituitary adenomas.
We report the comparative efficacy of octreotide, cabergoline and multiple ligands directed towards the different somatostatin subtypes (ssts), such as BIM-23A779 and SOM-230, and of chimeric analogs which bind both somatostatin and the dopamine D2 receptors (D2R), such as BIM-23A760 and BIM-23A781, in cell cultures from human growth hormone (GH)-secreting pituitary adenomas. RT-PCR analysis of the quantitative expression of the different ssts and D2R mRNAs was performed on tumor fragments of 22 GH-secreting adenomas collected after surgery. Pharmacological studies, using the different ligands, were performed on cell cultures of such tumors. sst2, sst5 and D2R were constantly coexpressed in all tumors, in variable amounts. The levels of expression of sst2 and D2R mRNAs were significantly correlated with the maximal GH suppression by either octreotide or cabergoline (p < 0.001). In each tumor tested, 3 patterns of response, in terms of GH suppression, were observed. GH secretion was preferentially inhibited by the sst2 preferential compound octreotide in 61% of the tumors. In 19% of the tumors, the maximal inhibition of GH release was achieved with the sst5 preferential compound BIM-23268. The dopamine analog cabergoline was the most effective inhibitor of GH secretion in 21% of cases. Among the compounds tested, the most potent inhibitors of GH secretion were the sst2, sst5, D2R chimeric compound BIM-23A760, followed by the sst universal ligand SOM-230. The variable patterns of response to sst2, sst5 and dopamine D2 analogs may explain the greater efficacy of drugs which bind to the 3 receptors in suppressing GH secretion. The biological potency (EC50) and efficacy of the chimeric compound BIM-23A760 on GH secretion can be partly explained by its high affinity for sst2. The effect of multiple receptor activation on the functions of other pituitary tumor types, such as prolactinomas and corticotropinomas, is not presently analyzed, and the efficacy of multireceptor ligands remains to be elucidated.